INTRODUCTION

40
Due to its high metabolic activity, the brain is vulnerable to injury by hypoxic and ischemic 41 conditions. Hypoxia (reduced oxygen) and anoxia (no oxygen) are pathological components of 42 ischemia (lack of blood flow supplying oxygen and glucose). In response to high altitude 43 hypoxic conditions, cerebral edema may induce brain ischemia as well. Tolerance to brain 44 ischemia has been studied with a primary focus on stroke neuroprotection. Hypoxia tolerance 45 has focused on understanding evolutionarily conserved adaptive species, such as deep sea 46 turtles, hibernating mammals, underground adapted mammals (mole rats) and drought/ anoxia 47 resistant fish (21, 22, 57, 74) . While the temporal initiation of cell damage due to hypoxia, 48 compared to ischemia may differ, similar pathophysiological cell death mechanisms are shared 49 by both insults (reviewed in (5) and (43) The phenomenon of ischemic tolerance in the brain has been observed with multiple 57 paradigms, in multiple species, and by multiple research groups (19, 23) . Ischemic tolerance is 58 induced by exposing the brain to a prior ischemic stress (preconditioning), but at a level that delayed neuroprotection, there are considerable differences between the two protected states. 67 Specifically, delayed ischemic tolerance requires new protein synthesis following the 68 preconditioning event, whereas rapid tolerance does not (6, 46) . Genes whose expression 69 change following preconditioning subsequently change the transcriptome and proteomic 70 response in brain from that of harmful ischemia to that of tolerance (71, 72 reperfusion. Animals were allowed to recover for one hour and then subjected to an occlusion 
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The study also investigated markers of stress and inflammation (32). Super oxide 146 dismutase (SOD) and Manganese SOD (Mn SOD) activity were enhanced in brain following 147 rPC + middle cerebral artery occlusion compared to animals subjected to middle cerebral 148 artery occlusion only. Copper SOD (CuSOD) activity was unchanged, and nitrite levels were 149 reduced. All of these changes were blocked by the adenosine A1R antagonist DPCPX. In 150 contrast, elevations in tumor necrosis factor alpha (TNFα) levels following middle cerebral 151 artery occlusion were reduced following rPC; this effect was only partially blocked by DPCPX.
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It was not clear whether the reduction in inflammatory markers was due to rPC mediated 153 suppression of inflammation, or a muted inflammatory response to less brain injury.
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Hypoxia-induced factor 1alpha (HIF-1α) 156 The transcription regulatory protein, hypoxia induced factor 1alpha (HIF-1α) has be extensively 157 studied as a response to low oxygen conditions and thus ischemic preconditioning in brain (10, 158 66). Its role in brain neuroprotection following remote preconditioning has not been established 159 to date, however since it is widely acknowledged to play a role in ischemic tolerance in brain, 160 we included it in our review. The role of HIF1α in cardiac preconditioning has been 161 investigated in two studies. It was shown that raised plasma levels of the anti-inflammatory 
Inflammatory factors
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A number of studies suggest that rPC reduces inflammation in organs subjected to rPC 175 followed by harmful ischemia. In the study by Wei where rPC (3 x 15min left hind limb femoral 176 artery ligation) was blocked by hexamethonium and capsasin, rPC also prevented blood brain barrier dysfunction (permeability and breakdown) following harmful stroke (common carotid 178 artery ligation (30min) and permanent occlusion of left middle cerebral artery by cauterization) 179 and a reduction of inflammation associated signaling molecules (galectin-9/ TIM3)(80).
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However, the effect of rPC alone on inflammatory cascade components was not assessed in 181 this study.
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Evidence that rPC regulates inflammatory gene expression in blood is supported by the 183 study of Konstantinov (40) , who used microarray analysis of gene expression in blood (24, 58, 59, 65, 73). 193 Proteomic analysis has been performed on plasma following rPC (30). Rats were 194 subjected to 5min limb ischemia followed by 5min or 10min reperfusion. Seven proteins were infarction when transfused to a non-preconditioned rabbit subjected to cardiac ischemia (18). 286 However, the time window of transfer was short (minutes) and more in line with a potential 287 rapid tolerance mechanism. In a similar study it was reported that blood collected from humans 288 subjected to limb rPC also resulted in cardioprotection of an isolated perfused rat heart (34), 289 and that the protective factor may be a small molecule (15 kDa). An alternative source for the Given the current understanding, it is not surprising that the safest conclusion is that potentially 
